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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 03/09/2007 have been fully considered but they are 
not persuasive. 

With respect to claims 1 and 23, the applicant has argued that Baer does not 
teach an approximately single frequency operation. The Examiner does not agree. 

Baer teaches the use of two discrete longitudinal modes (col. 3 lines 9-22). Each 
longitudinal mode is made up of a small range of discrete frequencies. Thus, the system 
is not single mode. However, the claim language is not specific to single mode 
operation, nor does it define a small range of frequencies over which the system 
operates. The claim uses the term "approximately" to describe the frequency range. 
"Approximately" is believed to describe something that is close, but not particular to, a 
given value. As Baer teaches a small wavelength range, limited by two discrete modes, 
the "approximately" limitation is believed to be met. 

The limitations of claim 23 are met when in combination with the Rowe reference, 
which teaches the filtering of the output wavelengths. 

As the applicant has pointed out, the Rowe and Matsumoto references teach 
singe mode systems. Although Baer does not teach the system to be of a single mode, 
each reference teaches elements that would benefit the system of Baer as outlined in 
the previous rejections. These elements are not thought to be specific for use in single 
mode operation, and would be advantageous for Baer's approximately single mode 
output device. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-6, 8-15, 23-25, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baer (US 5627849) in view of Matsumoto et al. (US 6295305) and 
further in view of Rowe (US 5260953). 

With respect to claims 1 , 6, and 1 1 , Baer teaches an apparatus comprising: a 
laser cavity wherein said laser cavity comprises at least three mirrors (fig. 5 #12/14/44), 
at (east one filter (fig. 5 #30 spatial, #22 polarization) and a plurality of crystals (fig. 5 
#18/20), wherein said at least three mirrors are substantially arranged in a folded linear 
Lambda configuration (according to applicant's specification: 3 or mirrors wherein at 
least two of the mirrors, #12/14, are arranged at approximately equal and approximately 
opposite angles and approximately equidistant from at (east a third mirror, #44), at least 
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one of said plurality of crystals comprises a doped lasing crystal (coL5 lines 25-27), and 
at least one of said plurality of crystals comprises a nonlinear crystal (fig. 5 #20), wherein 
said at least three mirrors, said at least one filter, and said plurality of crystals are 
configured for providing electromagnetic radiation of an approximately single frequency 
(col. 3 lines 9-22); at least one electromagnetic radiation source being coupled into the 
laser cavity (fig. 5 #26), wherein said at least one electromagnetic radiation source is 
capable of providing electromagnetic radiation having an approximately particular 
wavelength (inherent) to said laser cavity, wherein at least one of said plurality of 
crystals is configured to, in operation, alter one or more properties of said 
electromagnetic radiation provided by said electromagnetic radiation source (1/2 the 
wavelength, abs.). Baer teaches the laser crystal to be Nd based, but not to be of the 
Coloquiriite type. Baer additionally does not teach the use of a tunable birefringent filter 
and etalon. Matsumoto teaches a harmonic generating laser system comprising a multi- 
mirror cavity, birefringent filter, etalon, nonlinear crystal, and a Coloquiriite laser crystal 
(fig.1). Rowe teaches a SHG (second harmonic generating) system in which a tunable 
Quartz birefringent filter and etalon are used. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine the laser and laser crystal 
of Rowe with the Cr Coloquiriite laser crystal of Matsumoto in order to select a different 
output wavelength for the system by adjusting the lasing material, as well as to use the 
filter and etalon of Rowe in order to allow for polarization control and the ability to tune 
the output wavelength. 
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With respect to claims 2 and 9, Baer, Rowe and Matsumoto teach the laser 
outlined in the rejection to claim 1, but Baer does not teach the pumping source to be a 
670nm emitting laser diode. Matsumoto teaches the use of a 670nm emitting laser 
diode as the pumping source for the Coloquiriite laser crystal (col.6 lines 8-11). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the Coloquiriite laser crystal system of Baer, Rowe and Matsumoto with the 
diode laser and pumping wavelength of Matsumoto in order to take advantage of the 
pumping frequency band to which the gain of the lasant crystal would be maximized. 

With respect to claims 3 and 8, Baer, Rowe and Matsumoto teach the laser 
outlined in the rejection to claim 1, and Baer further teaches the nonlinear crystal to be 
of the LBO type (col. 5 line 36). The lasing range of the Coloquiriite laser crystal of Baer, 
Rowe and Matsumoto (taught to be 780-1 OOOnm, Matsumoto col.1 lines 27-28) 
combined with the present LBO crystal type of Baer would then output light in the blue 
frequency range (~390-500nm, Matsumoto col.1 lines 28-32). 

With respect to claims 4-5, Baer, Rowe and Matsumoto further teach the input 
light from the pumping source has its wavelength altered by one of the plurality of 
crystals (pumping light is converted to the output wavelength of the Coloquiriite laser 
crystal). 

With respect to claim 10, Baer, Rowe and Matsumoto teach the laser outlined in 
the rejection to claim 1, and Baer further teaches a cavity mirror to have a reflective 
dielectric coating (col. 7 lines 36-41) 
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With respect to claim 14, Baer, Rowe and Matsumoto teach the laser outlined in 
the rejection to claim 1, and Rowe further teaches the radiation passing through the 
combined filter to be altered by approximately fractions of a nanometer (col. 5 lines 13- 
17, specific tuning on a per wavelength basis would necessitate accuracy of 
approximately fractions of a nanometer). 

With respect to claim 15, Baer, Rowe and Matsumoto teach the laser outlined in 
the rejection to claim 1 , and Rowe further teaches the apparatus can be incorporated 
within a holographic data recording system, said holographic recording system 
comprising one or more photosensitive recording mediums (fig. 1 #40), said laser source 
being configured to in operation: provide one or more laser beams to said 
photosensitive recording mediums (fig.1 #38 to #40), and form an image in said 
recording medium (image would inherently form in the CCD device). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
recording system of Rowe with the apparatus of Baer in order to record desired data. 

Claim 23 is rejected for the same reasons outlined in the rejection to claim 1 

above. 

Claim 24 is rejected for the same reasons outlined in the rejection to claim 8 

above. 

Claim 25 is rejected for the same reasons outlined in the rejection to claim 3 

above. 

Claim 28 is rejected for the same reasons outlined in the rejection to claim 15 

above. 
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Allowable Subject Matter 

Claims 12-13 and 26-27 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Claims 12 and 26 are believed to be allowable as a tunable laser system outlined 
in the rejections to claims 1 1 and 24 above wherein 3 plates of quartz birefringent 
material is used to form the filter is not believed to be obvious in view of the prior art. 
The tunable system including all elements outlined in these claims, as well as the ability 
of the filter to be adjusted via orientation and tune the wavelength (Rowe, col. 5 lines 17- 
20) are known, the addition to this system of the disclosed adjustable quartz birefringent 
filter to comprise at least 3 plates was found to be a non-obvious combination in view of 
the prior art. 

Claims 13 and 27 are allowable as they depend from allowable claims 12 and 26. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened! statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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